Cellular interactions in the cytotoxic T lymphocyte response to herpes simplex virus antigens: differential antigen activation requirements for the helper T lymphocyte and cytotoxic T lymphocyte precursors.
The role and induction requirements of helper T lymphocyte responses to herpes simplex virus type 1 (HSV-1) was examined. Splenocytes from mice that had been primed in vivo with infectious HSV-1 can be restimulated in vitro with live or partially UV-inactivated HSV-1 to generate high levels of herpes virus-specific cytotoxic T lymphocyte (CTL) activity. By comparison, naive splenocytes or splenocytes taken from mice primed with heat-inactivated HSV-1 failed to generate CTL after in vitro viral stimulation. In addition, infectious HSV-primed splenocytes can be rendered unresponsive to secondary in vitro restimulation by pretreatment with anti-Lyt-1 antiserum plus complement. Spleen cells were taken from mice that had been primed and restimulated in vivo with infectious HSV-1. Two days after the second priming, splenocytes were prepared and irradiated. These cells were capable of assisting in the generation of CTL to varying degrees in all of the above unresponsive populations of cells. The irradiated cells did not produce detectable levels of CTL activity when cultured alone with antigen. Also, if the irradiated splenocytes were treated with anti-Lyt-1 plus complement before their addition to cultures, all restorative activity was ablated. In contrast, irradiated splenocytes from mice that had been primed and restimulated in vivo with either heat-inactivated or UV-inactivated HSV-1 were unable to provide help to naive or helper-depleted cultures. The failure to supply helper activity appears not to involve the preferential activation of suppressor cells, as evidenced by cell mixing experiments and the addition of concentrated, antigen-stimulated spleen cell supernatant fluids to secondary anti-HSV-1 splenocyte cultures. Proliferative assays using interleukin 2- (IL 2) dependent cell lines as a measure of relative helper activity indicated that the inactivated forms of HSV-1 were incapable of effectively enlisting helper activity. These experiments therefore suggest that the observed failure of heat-inactivated or UV-inactivated HSV-1 preparations to induce anti-HSV CTL responses reflects the inability of the HSV-1-specific subset of helper T lymphocytes to recognize these forms of the antigen.